INTRODUCTION {#sec1-1}
============

Anterior cervical discectomy (ACD) with intersomatic graft is the gold standard in the treatment of cervical disc herniation. ACD without graft would be performed in the first half of the 20^th^ century.\[[@ref1][@ref2][@ref3]\] Although the latter has a few supporters up to now,\[[@ref4][@ref5]\] since the initial description, most surgeons perform ACD with interbody fusion-- first by bone graft and after that by allograft bone and different interbody cages-with or without instrumentation.\[[@ref6][@ref7][@ref8][@ref9][@ref10][@ref11][@ref12][@ref13][@ref14][@ref15][@ref16][@ref17][@ref18][@ref19]\] As a matter of fact, according to several studies, ACD without intersomatic graft would lead to kyphosis, upper-crossed syndrome, and cervicobrachial neuralgia.\[[@ref1][@ref3][@ref5][@ref6][@ref7][@ref18][@ref20][@ref21][@ref22]\] Since 1990, cervical cages under several categories and materials have been marked. Different authors shared their experiences in significant numbers of studies. The purpose of this study is to introduce our experience in ACD with intersomatic graft by the porous alumina ceramic cervical cages (PACC) and to compare our results with those of the other authors.

MATERIALS AND METHODS {#sec1-2}
=====================

Between April 2015 and August 2018, we operated 118 patients for ACD with graft by PACC. PACC are based on the natural mineral and designed specifically to medical use.\[[@ref23]\] The mean age of the patients was 46.78 (27--71) with an average duration of symptoms of 6.45 months (2 months-- 3 years). The mean symptoms duration was 14.1 months. We operated 66 male patients and 52 female patients (female/male ratio = 1/1, 27). A total of 59 patients were operated at C5--C6, 38 patients at C6--C7, 24 patients at C4--C5, five patients at C3--C4, and four patients at C7--D1. Twelve patients had been operated at two levels. All patients had cervicobrachial neuralgia (radiculalgia and cervical pain). The patient with cervical myelopathy were excluded from the study. [Table 1](#T1){ref-type="table"} demonstrates the patient\'s baseline and characteristics.

###### 

Patients baseline and characteristics

  ----------- ---------------
  Patients    118
  Age         27-71 (46.78)
  Female      52
  Male        66
  Level (%)   
    C3-C4     3 (2.54)
    C4-C5     24 (20.34)
    C5-C6     59 (50)
    C6-C7     38 (32.20)
    C7-C8     6 (5.08)
  ----------- ---------------

The length of hospital stay was one night. Patients wear the cervical collar for few days after surgery used for reducing pain and avoiding too much cervical movement. All patients underwent X-ray imaging of the cervical spine on the day after surgery, week 6, months 6, year 1, and year 2 postoperatively. They were examined clinically at 6 and 12 weeks, 6 months, one and 2 years postoperatively and evaluated with a visual analog scale (VAS) ranging from 0 (no pain) to 10 (worst pain imaginable) and with the Neck Disability Index (NDI), which ranges from 0 to 50 (0%--100%). The mean duration of follow-up was 3.3 years. All patients had anteroposterior and lateral cervical spine X-rays 6 weeks, 6 months, and 1 year after surgery.

RESULTS {#sec1-3}
=======

The results were evaluated for pain with VAS, for ability and to manage in everyday life by the NDI and for bone fusion by the X-ray. [Table 2](#T2){ref-type="table"} demonstrates preoperative and postoperative evaluation of patients by VAS and NDI.

###### 

Preoperative and postoperative visual analog scale and neck disability index

  **Preoperative**   **Postoperative 6 weeks**   **Postoperative 6 months**   **1 year P.O.**   **Postoperative 2 years**                                 
  ------------------ --------------------------- ---------------------------- ----------------- --------------------------- ------- ------ ------- ------ -------
  7.01               64.12                       4.95                         41.34             3.02                        32.03   1.95   19.52   1.99   20.21

VAS-Visual analogue scale; NDI-Neck disability index

The radiological results were evaluated by the lateral radiographs. The fusion was defined by the disappearance of the border between vertebral endplates and implant borders \[[Figure 1](#F1){ref-type="fig"}\].

![Postoperative (1 month) radiograph lateral view of cervical spine demonstrates bony fusion after anterior cervical discectomy of C5--C6 using porous alumina ceramic cervical cages](JCVJS-9-223-g001){#F1}

The fusion was obtained in 107 patients at 6 months and in 112 patients at 1 year \[[Table 3](#T3){ref-type="table"}\].

###### 

Radiograph fusion

               **6 weeks P.O.**   **6 months P.O.**   **1 year P.O.**
  ------------ ------------------ ------------------- -----------------
  P.           22                 107                 112
  Percentage   18.64              90.67               94.92

P.-Patients; P.O.-Postoperative period

DISCUSSION {#sec1-4}
==========

The interest of PACC lies in biomaterial micro-porous substitutes which reproduces the trabecular pattern bone. It mimics the porosity of cancellous bone and has approximately the same diameter. The average diameter of cancellous bone is 639 μm, and the average diameter of PACC is 591 μm \[[Figure 2](#F2){ref-type="fig"}\]. This porous structure allows ingrowth of the bone cells and blood vessels and secondary osteogenesis.\[[@ref23][@ref24]\] The material has an open porosity varying from 200 to 600 μm. Medium degree of mechanical strength varies from 20 MPa to 60 MPa. It is also chemically inert.\[[@ref23][@ref25]\] In our series, no infection was recognized. Finiels using the same implant in 61 patients reported any complication of this type\[[@ref23]\] and this, notwithstanding the mean rate of infection is of 0.07%--1.6% in the medical literature.\[[@ref25][@ref26][@ref27][@ref28]\] Fusion rate is an important criterion for a good outcome. It varies from 71.4% to 92.1% for single-disc implant without instrumentation.\[[@ref29][@ref30][@ref31][@ref32][@ref33][@ref34][@ref35]\] Fusion is considered as no evidence of radiolucency between the vertebral bodies and implant and continuous trabecular bone bridges in the disc space. In our series, we achieved a fusion rate of 90.67% in 6 months and 94.92% in 1 year after surgery \[[Figure 1](#F1){ref-type="fig"}\]. These results are widely more than the average rate reported in most articles. As [Table 2](#T2){ref-type="table"} shows, there was an important improvement on the VAS and NDI. Six months after surgery, mean score of NDI was reduced to 19.52, and 1 year after surgery to 20.21 while before surgery it was 64.12. These results are comparable with the literature data.\[[@ref36][@ref37][@ref38][@ref39][@ref40]\] A similar situation exists with mean score of VAS. Average pain intensity was 7.01 in the preoperative period. It was reduced to 3.02 in 3 months, to 1.95 in 6 months, and to 1.99 in 1 year after surgery \[[Table 3](#T3){ref-type="table"}\]. A total of 97 patients were on working age. Among them, 81 patients were on sick-leave before surgery. Sixty-three patients (77.78%) returned to work 1 month postoperatively and among the remaining 18 patients, 12 returned to work 2 months after surgery. All in all, 2 months after surgery, 75 patients (92%, 59%) were able to work in their profession.

![Microscopic structure of porous alumina ceramic cervical cages](JCVJS-9-223-g002){#F2}

CONCLUSION {#sec1-5}
==========

PACC is an autologous bone implant in bioceramic. It is inert and nonabsorbable and allows a good, rapid, and sustainable bone fusion. We believe that, based on these attributes, PACC is a promising alternative for used implants in ACD with graft.
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